Detection of IDH1 mutation in human gliomas: comparison of immunohistochemistry and sequencing.
Isocitrate dehydrogenase 1 (IDH1) mutations have recently been identified as early and frequent genetic alterations in astrocytomas, oligodendrogliomas, and oligoastrocytomas, as well as secondary glioblastomas, whereas primary glioblastomas very rarely contain IDH1 mutations. Furthermore, a specific monoclonal antibody, IMab-1, which recognizes IDH1-R132H-the most frequent IDH1 mutation-has been generated. IMab-1 has been reported to react with the IDH1-R132H protein, but not the wild-type IDH1 or the other IDH1 mutant proteins in Western-blot analysis. However, the importance of immunohistochemistry using IMab-1 has not yet been elucidated. In this study, we compared the findings from IMab-1 immunohistochemistry and direct DNA sequencing using 49 glioma samples. IMab-1 detected 12 out of 49 cases; however, only nine cases were found to be IDH1-R132H by direct DNA sequencing because of a small population of IDH1-R132H mutation-possessing tumor cells, indicating that IMab-1 immunohistochemistry is useful for detecting IDH1-R132H. We conducted immunohistochemical detection in 52 cases of grade III astrocytomas. The median time to progression (TTP) was significantly longer in the cases with the IDH1 mutation (86.7 months) compared to the cases without the IDH1 mutation (wild type, 10.4 months) (p < 0.01). In conclusion, the anti-IDH1-R132H-specific monoclonal antibody IMab-1 is very useful for detecting IDH1-R132H in immunohistochemistry, and predicting the time to progression in grade III anaplastic astrocytomas. Therefore, IMab-1 is likely to be useful for the diagnosis of mutation-bearing gliomas and for determining the treatment strategy of grade III gliomas.